Effect of acute tryptophan depletion on pre-frontal engagement.
Serotonin is known to modulate cognitive functioning and has been implicated in the cognitive deficits associated with affective disorders. The present study examined regional brain activation during two tasks that are known to engage the pre-frontal cortex and are performed poorly by patients with depression and bipolar disorder. We tested the hypothesis that acute tryptophan depletion (ATD) would attenuate pre-frontal activation during both tasks. Ten healthy right-handed volunteers were studied using functional MRI whilst performing a 2-back verbal working memory task and a phonological verbal fluency task. Subjects were studied in two separate sessions, after either a tryptophan-free or a balanced amino acid drink, in a double-blind design. Task performance and mood were measured online. Relative to sham depletion, ATD attenuated activation in the right superior frontal gyrus during the 2-back task and in the medial frontal gyrus and precuneus during the verbal fluency task. ATD lowered total plasma tryptophan by 79% but had no significant effect on either task performance or mood. The engagement of pre-frontal cortex during verbal working memory and verbal fluency tasks is significantly modulated by central serotonergic activity. The different location of these modulatory effects within the frontal cortex may reflect the engagement of distinct cognitive processes by the respective tasks.